

Manufacturing Manual
(Insert manufacturer name & logo)
CFU-GM Methocult Assay   DOC63 


cfu - GM methocult Assay

Policy 

Colony Forming Unit- Granulocyte Macrophage (CFU-GM) assay is used to assist in the evaluation of haemopoietic products.

principle

The CFU-GM assay assesses the proliferative capacity of haemopoietic stem cell products. Methylcellulose product (Methocult) is used for assays of granulocytic (G) – monocytic (M) clonogenic progenitors from human haemopoietic products. It supports the growth of CFU-G, CFU-M and CFU-GM. It does not contain erythropoietin. 

clinical significance

The number of colony forming units is an indicator of haemopoietic progenitor cell functional capacity. A minimum CFU-GM of 10 x 104/kg per product is recommended for adequate haemopoietic reconstitution.

Responsibilities

(Insert manufacturer’s name) staff are responsible for performing the assay: 

· under aseptic conditions
· as soon as possible after processing a fresh product

· preferably within 1 week (no more than 2 weeks) after cryopreserving a product, or receipt of a cryopreserved product from another centre.
The Production Manager is responsible for reviewing all results and notifying the treating physician if colony growth ability is absent and engraftment capability is in doubt.

training and competency

· Personnel performing this assay must have current aseptic technique competency.

· Training in colony identification and counting is provided by a senior staff member with at least 3 years extensive experience. Completion of a suitable external training course is desirable. Trainers must be approved by the Production Manager. 

· Trainees are supervised until acceptable correlation with the trainer’s counts can be demonstrated.

· Competency is reviewed annually by counting plates from at least two products in comparison with at least two other trained staff members.  

samples

The CFU-GM assay is performed on samples of HPC products. 

Unmanipulated bone marrow samples must undergo red cell lysis prior to assay set-up. Red cell lysis may also be required for products containing a large number of red cells.
Sample preparation and assay set-up is performed in a BSC in the (Insert location of the BSC).

Interferences 

Formation of CFU-GM is inhibited at high cell concentrations.

reagents & materials

Methocult GH H4534 (100mL): 

Thaw, then mix Methocult by vigorous shaking.
Stand for 10min. 

Dispense 3mL aliquots using sterile technique. 

Store at –20oC until use.

Dilution solution: 0.9% Saline/Albumex 4 (50:50)

Sterile water

Vortex 

Tissue culture dishes (3 x 35mm, 1x 100mm)

Syringe (3mL) and blunt-end needle

Pipettes

Incubator 33 (37oC, 5% CO2)

Inverted microscope

For red cell lysis:

BD Pharm Lyse Lysing Buffer (100mL of 10x conc)

Dilution solution: 0.9% Saline/Albumex 4 (50:50)

Aliquot mixer

Centrifuge

red cell lysis 
1. Prepare lysing solution by adding 5mL of BD Lysing Buffer to 45mL sterile water.

2. Add 8mL of lysing solution to a 10mL tube containing 1mL bone marrow sample.

3. Mix by inversion.

4. Incubate at room temperature for 10 minutes on the aliquot mixer in the Support Lab.

5. Centrifuge in the Tissue Culture Lab at 1800rpm for 10min.

6. Carefully decant supernatant.

7. Resuspend pellet in dilution solution, 0.9% Saline/Albumex 4 (50:50). Make up to 8mL.

8. Centrifuge at 1800rpm for 10min.

9. Decant, resuspend and centrifuge again.

10. Carefully decant supernatant.

11. Resuspend pellet in 1mL of dilution solution.

12. Transfer cell suspension into a labelled tube.

13. Remove 200(L for cell counts on the AcT 8.

14. Estimate the CD34 concentration (106/L) using the WBC count (compare to initial CD34 and WCC).

15. Calculate optimal dilution and perform assay set-up, as indicated below.

calculate optimal dilution 

Using the CFU-GM Assay Form:

1. Record the required CD34 concentrations and product volume.
2. Calculate the optimal sample test volume. 

· Optimal test volume (μL)  = 1000 ( CD34 concentration (106/L)

3. If the optimal test sample volume is less than 20μL, a dilution is recommended to bring the volume up to at least 20μL. 

4. Calculate the dilution required. 

5. Calculate the volumes of sample and diluent required. At least 20μL of sample should be used make the dilution. 

6. Calculate the volume of the diluted sample required for the assay set-up.

· Volume of diluted sample (μL)  = Optimal test volume (μL) x the dilution factor.

7. Record calculated sample dilution and volume in the Assay Set-up section on the CFU-GM Assay Form.
ASSAY set-up

1. Thaw one 3mL tube of Methocult per assay.

2. Vortex thoroughly and stand to settle air bubbles.

3. Label two 35mm tissue culture dishes with product number and set-up date.

4. If a sample dilution is required, set up and label the dilution tubes.

5. Use 0.9% Saline/Albumex 4 (50:50) as the diluent.

6. For cryopreserved samples, thaw quickly at 37 - 42oC, until just thawed.

7. Mix gently.

8. If dilution is required:

· add required volume of sample to dilution tube and gently mix. 

· perform required dilutions.

9. Add the required volume of test sample (neat or diluted) to the assay diluent. The final volume of the cell solution should be 500μL.

10. Mix.

11. Transfer 300μL of the cell solution to the Methocult.

12. Vortex. 

13. Using a 3mL syringe and blunt-end needle, draw up 2.6mL of the Methocult suspension.

14. Wait for air bubbles to settle.

15. Ensuring no air is in the needle, dispense 1.1mL onto the centre of each of two tissue culture dishes.

16. Replace lids.

17. Evenly spread Methocult solution over the dish surface by tilting and rotating the dish.

18. Fill an unlabelled 35mm tissue culture dish with sterile water, leaving open, to provide humidity.

19. Place the three tissue culture dishes in large 100mm tissue culture dish, replacing the lid. 

20. Record the set-up date and product number on the lid of the large dish.

21. Place the culture dishes in the designated (Insert manufacturer’s name) incubator in the (Insert location of the incubator). 

22. Incubate for 11-14 days.

23. Record the 14 day completion date in the CFU log in the (Insert location of the CFU log).

24. File the CFU-GM Assay Form next to the CFU log.

colony count

1. Using the inverted microscope, score identifiable colonies containing a minimum of 20 cells.

2. Record results on the CFU-GM Assay Form.  

3. Calculate the mean colony count and record on the CFU-GM Assay Form.   

calculations

Refer to the CFU-GM Assay Form.  

1. Calculate colonies (103/mL) in the test sample: 

=  mean number of colonies per plate  x  5 
test sample volume (μL)
2. If the test sample was pre-diluted, calculate colonies (103/mL) in the undiluted product:

=  colonies (103/mL) in the test sample x dilution factor 

3. Calculate total CFU-GM (104) in the product:

=  colonies (103/mL) product  x  product volume (mL) 
10
4. Calculate total CFU-GM (104/kg):

=  total CFU-GM (104) in the product 

patient weight (kg)
5. A second operator must check calculations.

results

Results are expressed as total CFU-GM x 104/kg and rounded to the nearest whole number.

Results are to be reviewed and signed by the Production Manager. Following review of the results, it may be necessary to repeat the assay using different dilutions. 

form

CFU-GM Assay Form FORM71

Records

Results are stored in the donor/patient product file.
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